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OBJECTIVE EVIDENCE 
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ABSTRACT 
This paper is concerned with the issue of quantifying food waste as a basic assumption for an effective measure to achieve 
the lowering of its volume. From literary sources one can see great differences in the amounts recorded, caused, among 
other reasons, by the unclear methods of monitoring and the unclear terms used for description of the term food waste. 
From questionnaire research carried out on the opinions and causes of waste among 1582 respondents it was found that it is 
regarded as a significant problem by society but the everyday behaviour of the individual does not correspond to this. 
Changes in the behaviour of the individual occur during their realisation of this waste issue, for instance by means of 
objective research into wasted food (through the weighing of the individual types of food thrown out). The average value of 
wasted food reached approximately a quarter of the amount given for EU and corresponds to the amount reported in 
Finland. 
Keywords: Food waste; consumer behaviour; wasting of food; waste motivations; causes of waste 
INTRODUCTION 
 Food is an inseparable and daily part of people’s lives. 
The issue of food waste is a problem for the whole society, 
which is addressed in the entire food chain – from the level 
of primary manufacture to consumption of food by 
households. This issue has varying forms in various parts 
of the world. In one part of the world there are almost  
800 million people suffering for undernourishment, in 
another part of the world, in economically developed 
countries, wasting of food has a large environmental and 
economic impacts and also introduces ethical aspects 
(FAO, IFAD and WFP, 2015). Nunley (2013) adds that 
among other things, the inhabitants of cities in developed 
countries are today de facto separated from the production 
of food and waste infrastructure and that many people 
consume food without any knowledge and awareness of 
their role in that system. The impacts of food waste 
however, are often worse than the general consumer 
imagines. The results are not just large economic losses, 
but also the wasting of natural resources vital for people’s 
existence or damaging the environment as a result of the 
raising of emissions of carbon gases and the consumption 
of water. 
 Society is realising this fact more and more, and thus 
currently lowering food waste is one of the key points of 
sustainable global development. Food wastage can be 
regarded as an ecological, economic and moral problem. In 
2015, one of the aims for sustainable development (SDG 
12.3) which was adopted at the UN summit, on the basis of 
which it is necessary to lower the amount of food losses 
and waste in the entire food chain by half by  
2030 (European Parliament, 2017). In light of this fact, 
the issue of the production of food waste and searching for 
possibilities to limit it has been given great attention in 
many differing countries. Compulsory reporting on the 
food waste generated by households should be introduced 
from 2020 at state level in the individual member states of 
the EU, in later years the other links in the food chain 
should also join in compulsory reporting of data on food 
waste (DG SANTE, 2018). On the basis of the data from 
2012, a voluntary pilot project was carried out at Eurostat 
level, the so called “food waste plug in” within the 
framework of which member states could provide Eurostat 
with data to estimate the amount of food waste (Schrör, 
2015). Using this data (it relates to data divided according 
to individual categories of waste according to the Waste 
Catalogue under which food wastage can occur and in 
accordance with CZ-NACE) Eurostat then processes the 
data and creates estimates from it. The purpose of the 
project is to evaluate whether the existing data can be used 
to express food waste. However, the carrying out of this 
project immediately drew attention to a number of 
inadequacies – a unified system for collecting data is 
missing at the level of individual states (every state can 
choose from a number of prescribed methods and on that 
basis then provide data to Eurostat). Another limitation is 
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the fact that the selected categories of waste do not include 
only food waste, but also other organic waste components, 
which should not be treated as food waste. Any 
comparison of data across varying states is thus 
problematic (Stenmarck et al., 2016; Hanssen et al., 
2013). Currently the issuance of a common method for 
measuring food waste is awaited which should result from 
a discussion by experts involved in a working group 
dedicated to losses of food and food waste. The form of 
the method should be published during 2019 (Directive 
(EU) 2018/851). 
 This decision, even though well meant, and definitely 
needed, will meet one big problem, which is the lack of 
unification of methods and in particular the ambiguous 
interpretation of terms in the individual countries. 
 The terms connected with the issue of food waste and 
biological waste, which are dealt with by European law in 
Directive (EC) no. 98/2008 concerning waste, article 3: 
 ‘’waste’’ is any substance or item which its holder gets 
rid of, or intends getting rid of, or of which they are 
required to dispose of’’. 
 “Biological waste’’ is biologically degradable waste from 
gardens or parks, food or kitchen waste from households, 
restaurants, catering and retail outlets and comparable 
waste from food industry facilities’’. These terms however 
are inadequate to define the issue of food waste. 
 From the point of view of the term food waste generally  
a valid definition does not exist. It is questionable whether 
it is possible to find a unified definition for wasting food 
over the whole extent of the food chain, that is from the 
level of farmers to the level of households (European 
Union Committee, 2014). The UN’s specialized agency, 
the Food and Agriculture Organisation (FAO) has been 
trying to contribute to creating a common definition, in 
particular due to global harmonization of the issue, 
improvement in the collection of data, the comparison of 
data and at the same time the creation of regulation 
measures to reduce waste. Currently the FAO defines food 
wastage as lowering the mass of edible food originally 
intended for human consumption. Wasting of food 
includes losses arising during manufacture, harvesting and 
the phase of processing of food and waste from food, 
which occurs at the point where retailers are involved and 
during consumption’ (FAO, 2014). 
 In EU countries, as for the Czech Republic, the term food 
waste is not legally fixed and defined. The fixing of the 
term in the EU should not be undervalued, as it has an 
effect on the creation of the politics and quantification 
across all sectors of the food chain (Östergren et al., 
2014). 
 In the opinion of the European economic and social 
committee related to the limitation food losses and food 
waste it is stated that, “food losses and food wastage can 
be defined as “any food originally intended for human 
consumption (with the exception of products which do not 
serve nutritional purposes), which are thrown out or 
destroyed at all levels of the food chain from agricultural 
companies to the consumer.” 
 In the studies and publications of certain authors we can 
find and alternative terms for food losses and food waste. 
Parfitt, Barthel and Macnaughton (2010) mention that 
the wasting of food after harvest is usually identified as 
food losses. These according to him are related to  
a lowering of quantity or quality of food which makes 
them unsuitable for human consumption. In the later 
phases of the food chain it is more common to use the term 
food waste, which according to him is more related to the 
behaviour of consumers. We will not find terms related to 
food waste in either European or Czech legislation. The 
differentiation between food losses and waste is however 
also mentioned in the FAO's document Toolkit: Reducing 
the Food Wastage Footprint (FAO, 2013) and Priefer, 
Jörissen, Bräutigam (2013): 
 Food loss means the depletion of the amount of food 
intended for human consumption, which is lost from the 
supply chain for differing reasons. They are usually related 
to the production phase, harvesting and the post harvesting 
manufacturing processes. Food losses are related to and 
caused by ineffective food chains – Infrastructure and 
logistics, technologies, inadequate skills, knowledge, 
management capacity in the subject in the food change and 
inadequate access to markets. In the case of food losses 
natural disasters also play a role. 
 Food waste is a subset of food losses. It concerns food 
which was intended for human consumption, but was 
thrown out because they had exceeded their expiration date 
or they were thrown out due to human action or inactivity. 
The reasons can be an excessive offering from the market 
or the individual buying and consumption behaviour of the 
inhabitant. 
 The scientific community differentiates between the 
terms avoidable, unavoidable and potentially avoidable 
food waste as defined by WRAP (Quested and Johnson, 
2009). Avoidable food waste is food and drink, which at 
the point at which it was thrown away was still suitable for 
human consumption, or would be still edible, if it was 
consumed in time (for instance a slice of bread, meat, 
apple). Potentially avoidable waste is food and drink 
which some consumers consume and others don’t because 
of preferences (for instance the crust of bread, apple peel). 
Unavoidable waste is related to products and raw materials 
which are already not suitable for consumption. These 
include the inedible parts of food such as banana skins, 
bones or egg shells, but also products which are so 
damaged either due to bad weather, illnesses or pests, that 
they cannot be consumed. 
 Gillick and Quested (2018) then tend to use the 
definition of food waste not on the basis of avoidability in 
three categories (as is described above), but rather on the 
basis of the edibility of part of the food waste which is 
edible and non-edible. Both parts thus form food waste. 
Another change in the altered definition of food waste is 
the fact that food, which were fed to animals (but sold for 
human consumption) are not considered food waste 
according to this altered definition any more. 
 The ambiguity of terms around the issue of food waste 
over the entire extent of the food chain from production to 
the final consumer leads to very different values of food 
losses and food waste from that the data about the 
economic costs connected to the disposal of waste and 
protection of the environment. Due to the fact that food 
losses are related to many technologies used during the 
production of food, the level of losses can be better 
quantified than in the case of food waste. Food waste has 
one basic difference – the amount of food is dependent on 
the behaviour of the consumers, from the behaviour of 
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every individual. Even though the wasting of food is  
a global problem, every individual is able to influence their 
own consumption of food and the amount of waste 
produced. 
 Quested and Johnson (2009) sum up three of the most 
often used methods of determining food waste in 
households. This is the waste composition analysis in 
which a community waste analysis is carried out. Then 
there is keeping diary recording the type of food and drink 
waste, their amount and reason why they become waste. 
The third is the subtraction method which compares the 
difference in the amount of sold and consumed food and 
drink, while the difference in their values is considered 
waste. 
 In general it can be said that the most significant reasons 
for limiting food waste are personal benefits because 
reasons of a societal and ecological character are 
overshadowed in daily human behaviour. The personal 
level of wastage comes to the fore in daily behaviour (time 
savings, money) and is very different based on the 
identifiable features of the consumer (amount of income, 
place of residence, age, economic activity and so on). In 
everyday life the Czech public realises the effects of waste 
primarily through statements but the result of the complex 
effects of throwing out food in the areas of the 
environment, waste disposal, social health and the ethical 
and economic sides are issues which do not affect them. 
They are more likely to be sceptical as to whether their 
behaviour can change the position of society as a whole. 
 The aim of the paper is to discover the amount of wasted 
food in households. To compare information on the 
amount of food waste from various data sources with 
estimates of the wasted amounts in kg per person per year 
on the basis of questionnaire surveys and with the results 
of objective checks carried out through weighing and 
recorded daily for a period of one month by actual 
households in the Czech Republic. The authors of the 
paper, on the basis of the information obtained during their 
study of the issue of food waste, see the main issue as not 
only in the quantification of food waste but also in 
recognising the behaviour of each individual, their 
standpoint and opinion on the issue of waste. Thus they 
regard it as beneficial to widen the aims of the paper by the 
investigation of subjective opinions of individuals to the 
issue of food waste and on the basis of this knowledge 
seek out incentives for changes in behaviour in the sense 
of lowering the amount of wasted food. 
 
Scientific hypothesis 
 There were formulated few hypotheses which were tested 
with appropriate statistical methods. Hypothesis was 
formulated as follows: 
 There is no relationship between the amount of food 
waste and qualitative variables such as specific shopping 
habits or attitudes to the problem of food waste (Table 4 
with results of hypotheses testing). 
 
MATERIAL AND METHODOLOGY 
 Secondary data concerning the production of food waste 
are taken from the sources of a number of companies and 
organisations active in the world, European and national 
level. The majority of these companies use data from 
Eurostat and the FAO as a basic source of data. These data 
will be used to compare the following results concerning 
the wasting of food in households. 
 The primary data concerning consumer behaviour, their 
opinions and standpoints in relation to the issue of food 
waste was obtained in a questionnaire survey carried out in 
2017 among 1582 respondents in the Czech Republic. The 
chosen set was a representative set of the Czech Republic 
from the point of view of sex and age. The questionnaire 
contained 21 questions relevant to the issue of food waste 
and 9 identification questions. A scale with 10 point steps 
was used for expressing opinions and standpoints on the 
issue of food waste. These data are regarded as subjective, 
as they were obtained on the basis of the subjective 
estimates of the respondents themselves. 
 Other primary data come from a diary survey that is from 
an objective determination of food waste in households. 
This investigation was carried out in 99 Czech households, 
for a period of one month in the period of September to 
October 2018. The task of the respondents was daily 
weighing of the amount of waste food while also including 
a listing of the composition of the waste food and the 
method of its further processing (thrown into communal 
waste, feeding animals, compost). 
 Descriptive statistical tools were used to process the 
primary data. After carrying out the individual analyses the 
results are compared and commented in light of the stated 
aim of the paper. 
 
Statistic analysis   
 χ2 test (1) was used to check the relationship of the 
amount of food waste and chosen qualitative variables. 
The strength of the potential dependence was expressed by 
the Pearson coefficient (2). The relations used are shown 
below:  
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 The SPSS Statistics and Statistica programs by Statsoft 
were used for work with the data. The p-value used to test 
the null hypothesis in order to quantify the statistical 
significance is provided in Table 4. 
 
RESULTS AND DISCUSSION 
 Lowering the amount of food waste is one of the main 
aims of sustainable development. Determining the amount 
of food wasted in households and achieving a reduction of 
that amount, is related not only to the lack of a method of 
how to monitor wastage, but also the ambiguity of terms 
which the issue of food wastage uses. After carrying out 
the comparison (Table 1) of the listed results for food 
waste from various sources and their differences an 
argument merged that, the problem of food waste is not 
addressed just by the objectification of the quantification 
of waste, but it is also necessary to consider the behaviour 
of the individual. 
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Table 1 Existing data sources concerning the amount of food waste. 
Countries, 
groups of 
countries 
Year 
measured 
Source Amount of food 
waste 
Definition  Method  
Europe 2007 FAO (2011) 95 – 
115 kg/person/year 
(data summarised 
for Europe and 
North America) 
Food waste is only the edible 
part, not animal food or its parts, 
which are not edible, it also 
includes food originally 
intended for consumption but 
redirected to non-food use 
(animal feed, bioenergy and 
similar). 
The estimates used data from the 
FAO food balance, also 
supplemented by literary research 
and estimates from the SIK institute 
according to the similarity of regions, 
the steps in the food chain and 
commodity categories. 
EU-28 2012 Stenmarc et al. 
(2016) 
92 ±9 kg/pers*  Food waste also includes the 
non-edible part of food 
(FUSIONS definition) - the 
edible part is estimated at 60% 
on average.. 
Data from the waste statistics of 
selected member states (11 states 
provided data), the values were later 
recalculated for the entire EU-28**. 
EU-27 2006 Monier et al. 
(2012), BIO 
Intelligence 
service, study 
for the EC 
76 kg/person Taken from catalogue waste 
numbers (EWC codes). 
Altered EUROSTAT data and 
national sources. 
 
Czech 
Republic 
2006 Monier et al. 
(2012), BIO 
Intelligence 
service, study 
for the EC  
25 kg/pers/year Taken from catalogue waste 
numbers (EWC codes). 
Altered EUROSTAT data and 
national sources. 
 
UK 2015 Gillick and 
Quested (2018)  
108 kg/person 
(32 kg inedible part 
and 77 kg edible 
part) 
The division of food waste into 
a inedible part (does not include 
wrappings) and an edible part 
(does not include food fed to 
animals, a difference compared 
to FUSIONS definition). 
Analysis of the composition of waste 
in combination with food diaries. 
Finland 2010 Katajajuuri et 
al. (2014) 
23 kg/pers/year Includes only avoidable waste 
(not unavoidable like skins, 
shells and similar), it includes 
milk among fluids . 
Diaries (380 households selected 
from an online panel). 
Denmark 2012 Halloran et al. 
(2014) 
76 kg/person  
(42 kg edible part 
and 34 kg inedible 
part) 
Only hard waste is studied, 
divided into its edible and 
inedible parts. 
Analysis of the composition of waste 
in households. 
Note: *95% reliability interval. 
**the data were provided in particular by states with a higher GDP than the EU-28 average. If the amount of food 
waste is related to the level of GDP, then the data given are overvalued. 
 
 
Table 2 The amount of food wasted weekly in households (% of respondents). 
The amount of food thrown out (grams) Questionnaire survey Diary survey 
less than 50  19.53 0.00 
51 – 500  48.76 48.48 
501 – 1,000  19.91 23.23 
1,001 – 1,500  8.69 12.12 
1,501 – 2,000 2.60 6.06 
2001 and more  0.00 10.10 
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Table 3 Place of disposal of food waste. 
Calculated values from 
the diary survey 
The amount of food thrown 
out (diary survey) 
Which were placed in: 
waste/bins animals compost 
heaps 
Average (grams per 
household per month) 
3892.1 2183.1 901.2 566.4 
Total for all respondents 
(grams per month for all 
houselholds) 
385317.0 216126.3 89214.0 56074.7 
Percentage* 100% 56% 23% 15% 
Note: *Some of the respondent do not fill the place, where the food is frown, therefore the sum of all variants is not 
100%. 
 
Table 4 The dependence of the amount of food waste on selected variables. 
Variable p-value Dependence Pearson’s chi-
squared test 
I buy less often and in larger amounts. 0.42675 NO  
I go food shopping regularly. 0.31627 NO  
Before buying food I check the fridge, cupboard etc., so that I 
can find out my needs. 
0.00010 YES 39.0866 
I buy in accordance with a list prepared in advance. 0.02688 YES 23.10111 
Price is the most important factor for me when buying food. 0.55191 NO  
I give preference to buying large packages of food because they 
are cheaper per unit. 
0.02589 YES 23.22268 
I use discounts and I often buy foodstuffs which are discounted 0.06336 NO  
Planning purchases and the preparation of food so that nothing 
gets thrown out 
0.00000 YES 54.83071 
I consume all food bought. 0.00000 YES 132.3506 
Food wastage is a current issue. 0.00000 YES 59.44576 
Food waste represents a great threat to us in the future. 0.00000 YES 56.85539 
 
 
Figure 1 Causes of waste. 
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20%
25%
Minimum shelf life date
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"consume by" date
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The food was destroyed
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bring it home
The food purchased is
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appearance of the food
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damaged wrapping
There is too much food 
cooked, it’s not possible 
to consume it all
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 Data on the amount of food waste and the differences 
arising from these data concerning waste produced by 
households raises doubts about their descriptive 
capabilities and these inaccuracies are transferred to the 
estimates of the environmental and economic effects of 
food wastage. Even this fact does not contribute to 
enlightenment concerning waste and the need to lower 
food waste and also raises doubts about meeting the 
government resolutions of individual countries about the 
need to lower the amount of food waste by half by  
2030 and so on. Data from various sources concerning the 
amount of food waste at household level are given in  
Table 1 below. 
 These primarily concern data which are for Europe as  
a whole, or for groupings in the European union and from 
chosen countries. Apart from the Czech Republic, there are 
also values shown for states such as Denmark, Finland and 
the UK, where the issue of food waste is given great 
attention. In Denmark for instance, Selina Juul, the great 
proponent of the fight against food waste is active. She 
spread the understanding about the problem of food waste 
and founded the Stop Wasting Food movement,  
a movement which is also supported by the Ministry of 
Environment and Food of Denmark and also The Danish 
Environmental Agency. Within the framework of the UK  
a group experts is active as part of the WRAP program, 
which is working on the issue of food waste as part of the 
framework of various sectors of the entire food chain just 
the same as Finland where the issue of food waste is given 
great attention (for instance the Wastestimator project). 
 The estimates by respondents about the amount of food 
waste produced by them and objectively determined (by 
weighing) amount of waste and recorded each day in 
household diaries are given in Table 2. The daily records 
of food wastage carried out over a period of a month in  
99 households contained identification data (related to 
households), data on the amount of food wasted and data 
on the food composition (Table 2).  
 Interesting findings arise from the Table 2. When 
required to estimate the amount of wasted food, consumers 
give very underestimated amounts. Consumers have no 
understanding of the weight of the individual types of food 
wasted, most (approximately 70% of the answers) give 
values of 500 grams, 20% give up to 1000 grams of food 
thrown out per week in the questionnaire. The average 
amount of food waste according to the subjective estimates 
of respondents after recalculation corresponds to 10.5 kg 
per household per year. It is a value which does not even 
approach the levels given in literary sources. 
 From the survey into the amount of food waste, carried 
out by weighing the individual types of food wasted and 
recorded in the diary, it was found that the average value 
of the amount of waste comes out at around a value of 
46.7 kg per household per year. This value differs 
considerably from the estimates given for the EU from 
literary sources (approximately 90 kg per person per year), 
but it corresponds to the amount of food waste reported in 
Finland. 
 The reasons for the differences of food waste amounts 
reported could be various definition of food waste and 
methods for its measurement as well as the fact that the 
individual who has been asked to collect data has their 
wastage influenced. It gets into their consciousness and 
they behave differently than if they had not been informed 
about the issue of waste and had not realised the 
complexity and effort which went into their production. 
This fact strengthens the opinion on the process and 
methods of influencing individuals but also society as  
a whole. Society must create an understanding of the issue 
of food waste and everything related to it. 
 But the behaviour of the individual when trying to lower 
food wastage and the costs related to their disposal is  
a deciding element of the protection of life on the planet. 
  The diaries also allowed the discovery of how the wasted 
food was handled. Another use was found for almost 40% 
of it (feeding animals and composting). Almost 60% of the 
total food waste ends up in mixed communal waste, which 
represents not only financial costs for its disposal, but this 
waste is also regarded as a significant source of climatic 
change, as the manufacture of an excessive amount of food 
and its potential disposal is accompanied by the production 
of a large amount of CO2. The place of disposal of food 
waste, determined from diary records is in Table 3. 
 From the questionnaire survey, which focussed on the 
behaviour of individuals in relation to the buying, 
consumption and wasting of food, carried out with  
1582 respondents in the Czech Republic in 2017 it was 
clearly found that the approach to the issue of wastage of 
food is shaped over the entire life of an individual with  
a significant influence from family and upbringing on the 
individual. 
 Is was further found from the research that more than 
90% of respondents regard waste as a great threat to 
society, particularly due to the threat to human life on 
Earth and the high costs of disposal of waste. The 
everyday behaviour of individuals however does not 
correspond to these views with the exception of the 
segment of consumers which is formed from people aged 
65 years and over, people living in the countryside, 
equipped with knowledge about the demands of work 
related to the production of agricultural products, aware of 
the process of their production and the necessity to connect 
it to nature. This segment has a positive relationship to 
nature and their daily behaviour is based on respect for 
nature. They do not consider the issue of waste; their own 
nature is to not waste food. 
 The opinions and positions on the issue of food waste 
taken from the answers to the questions asked which 
indicate daily behaviour, allowed the grouping of 
consumers into three segments with similar approaches to 
the issue of wastage. Almost all respondents from all three 
segments believe finding a solution to solving this 
significant problem is important. The segment with the 
greatest numbers is the one, where respondents showed an 
interest in the issue, for whom the problem is important, 
who want to learn more about the issue, speak more about 
waste and use the media, but have not however yet 
changed their daily behaviour. 
These stances towards waste however do not appear in 
the daily behaviour towards the amount of food wasted, 
they continue to waste. Despite this it is a group which has 
a great potential to change their behaviour. They are 
primarily young people who have a certain understanding 
of life on Earth. It is necessary that an upbringing which 
promotes nature and life on Earth begins at the earliest 
possible age, both through the education system as well as 
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at the same time examples within the family. At school it 
is necessary to receive information about products which 
are used to feed people and within the family learn habits 
in relation to the approach to food. The second segment 
which was mentioned before, has lesser numbers and is 
formed of people with a relationship to nature, mostly 
living in the countryside for whom it is normal not to 
waste food. Attention must be given to the third segment 
which is formed from individuals of a productive age, 
financially secure but who don´t consider the issue of 
wastage and are not even interested and where the 
economic means of these families allow them to live in  
a food excess. The re-education of these individuals is very 
difficult, it is almost unrealistic, because in their thoughts, 
economic thoughts dominate and they are only willing to 
consider a change of behaviour in relation to a threat to 
their health and the quality of life on Earth. 
 The dependence of the amount of wasted food and the 
consumer behaviour of individuals in the market for food 
is shown in the Table 4 above. 
 From Table 4 it is found that the lowering of food waste 
is positively affected by, preparations for the purchase of 
food (current state of supplies, necessity, amount 
purchased), the approach to food as a raw material and 
making an effort related to its production and processing. 
The amount of food waste is not affected by the frequency 
or size of the purchases or the current price of food. 
 The authors Giordano et al. (2019) draw attention in 
their research on a sample of 385 households in Italy to the 
fact that the frequency of purchase is one of the variables 
that affects the amount of food waste. According to the 
conclusions of their study, households have more food 
waste that buy less often in comparison with households 
that buy more often. In this the authors do not agree with 
our results. Giordano et al. (2018) also concluded that the 
positive or negative effect of shopping for cheap food on 
food waste cannot be confirmed, in this respect they agree 
with our results since our survey shows that the purchase 
of food at lower prices has no effect on the amount of food 
waste. 
 However the price of food is often reffered to  
a significant factor affecting consumer decision process 
when buying food – as was also confirmed by research 
conducted in Slovakia where more than 80% of 
respondents perceived the price as the most important 
factor in their purchasing decision-making (Golian et al., 
2018). 
 Koivupuro et al. (2012) have found that the amount of 
food waste is affected not only by selected household 
socio-demographic indicators (such as the type and size of 
household), but for example also by the purchase of cheap 
food, their results showed that people who buy discounted 
food or take up special food offers produce less food waste 
(this explains their tendency to be more economical and 
save money, appreciate the value of food and throw less of 
it away). On the other hand, these authors did not manage 
to show the clear effect of shopping habits, such as 
shopping frequency and handling food, on the amount of 
generated food waste. 
 However it must be stressed that our outputs were created 
on the basis of testing hypotheses on data obtained from 
questionnaire research on the sample of 1582 respondents 
in the Czech Republic, while the conclusions of the study 
of Giordano et al. (2019) are based on the diary research. 
The study carried out by the team of authors Koivupuro et 
al. (2012) is based on data collection in the form of 
questionnaire research and the addition of outputs from the 
diary research. Giordano et al. (2018) discuss the 
appropriateness and reliability of the outputs of the 
questionnaire research used to quantify the amount of food 
waste in one of their older studies. 
 The conclusions of this older study by Giordano et al. 
(2018) show in a sample of 30 Italian households that the 
amount of food waste differs according to their findings – 
specifically speaking they compared the amount of food 
waste obtained from respondents from the questionnaire 
research, from the diary research and from waste sorting. 
To obtain more reliable results they are more inclined 
towards the method of gaining food waste data from the 
diary research, particularly in case that waste sorting can 
be used which provides objective and credible results. 
Richter and Bokelmann (2017) talk of the 
appropriateness of the diary research method as they 
carried out diary research on a sample of 25 households in 
Germany. Their research showed that the storage of food, 
shopping and waste is correlated and supplemented, that 
when determining a campaign focusing on creating 
awareness, findings about individual behaviour concerning 
food handling and food waste are also required. 
 Respondents expressed the most frequent causes of food 
waste with the aid of a 10 point scale. The intensity of the 
individual causes is shown in Figure 1 below. The most 
frequent reason of food waste mentioned was that the food 
was spoiled during storage or that the food sell by date or 
shelf life had expired. 
 Authors Richter and Bokelmann (2017) or 
Silvennoinen et al. (2014) came to the same conclusions 
stating that their studies showed that spoiled food and the 
sell by date or shelf life had expired as the most common 
reasons for the creation of food waste. 
 
CONCLUSION 
 For the Czech Republic there is a favourable finding that 
the amount of waste food determined based on the diaries 
maintained on the amount and type of food wasted 
(46.7 kg per household per year) while not approaching the 
information on the amount of wasted food in EU countries 
(92 ±9 per person and year) but is close to the values 
achieved in countries who are concentrating on this issue 
and are successfully reducing the amount of food wasted. 
It is a country which pays systematic attention to the 
environment, landscape protection and this approach to 
nature is the practice of each individual. It is precisely the 
lower values of food waste found which the authors 
attribute to the fact that at the point where the respondents 
were requested to make daily records of food thrown out 
that they started to think about the issue and began to 
change their behaviour. Despite the importance of 
recognising the behaviour of individuals on the market for 
food, their decisive role during their daily behaviour 
(regardless of their opinion and stance on waste) it is not 
possible to rely on estimated quantification of food waste. 
As the comparison of the results of the estimated amount 
and the objectively determined amount in households 
showed, these data can be proven to differ significantly. 
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 However the questionnaire survey confirmed that for 
most Czech households food waste is a significant issue 
which society should take an interest in. In the everyday 
behaviour of the individual however this opinion does not 
appear, based on the individuals behaviour it is found that 
“it is an overall issue” and the behaviour of the individual 
does not influence it or they do not realise it. From the 
results of the research it is clear how important the daily 
behaviour of the individual is and not only his opinion. 
The achievement of changes in behaviour requires the 
systematic re-education of society as a whole, beginning 
not only with the actions of educational institutions but 
also examples within the family and most importantly  
a change in the relationship of society to the products of 
nature and life on Earth. 
 
REFERENCES 
DG Sante. 2018. Summary report – Joint meeting of the 
expert group on food losses and food waste with experts from 
the technical adaption committee on waste. Available at: 
https://ec.europa.eu/food/safety/food_waste/eu_actions_en 
Directive (EU) 2018/851 of the European Parliament and of 
the Council of 30 May 2018 amending Directive 2008/98/EC 
on waste. OJ L 150, 14.6.2018, p. 109-140. 
Directive 2008/98/EC of the European Parliament and of 
the Council of 19 November 2008 on waste and repealing 
certain Directives. OJ L 312, 22.11.2008, p. 3-30. 
European Parliament. 2017. Limit food waste. Available at: 
http://www.europarl.eu-ropa.eu/news/cs/press-
room/20170509IPR73930/omezit-plytvani-potravi-nami 
European Union Committee. 2014. Counting the Cost of 
Food Waste: EU Food Waste Prevention. Available at: 
https://www.parliament.uk/documents/lords-committees/eu-
sub-com-d/food-waste-prevention/154.pdf 
FAO, IFAD, WFP. 2015. The State of Food Insecurity in 
the World 2015. Meeting the 2015 international hunger 
targets: taking stock of uneven progress. Rome: Food and 
Agriculture Organization of the United Nations. 
FAO. 2011. Global food losses and food waste – Extent, 
causes and prevention. Rome, Italy: Food and Agriculture 
Organization of the United Nations. 
FAO. 2013. Toolkit: Reducing the Food Wastage Footprint. 
Rome: Food Wastage. Footprint. Food and Agriculture 
Organization of the United Nations. 
FAO. 2014. SAVE FOOD: Global Initiative on Food Loss 
and Waste Reduction. Definitional Framework of Food Loss 
(Working Paper). Rome: Food and Agriculture Organization 
of the United Nations. 
Gillick, S. Quested, T. 2018. Household food waste: 
restated data for 2007-2015. Final Report. WRAP. Available 
at:http://www.wrap.org.uk/sites/files/wrap/Household%
20food%20waste%20restated%20data%202007-
2015%20FINAL.pdf 
Giordano, C., Alboni, F., Cicatiello, C., Falasconi, L. 2019. 
Do discounted food products end up in the bin? An 
investigation into the link between deal‐prone shopping 
behaviour and quantities of household food waste. 
International Journal of Consumer Studies, vol. 43, no. 2, p. 
199-209. https://doi.org/10.1111/ijcs.12499  
Giordano, C., Piras, S., Boschini, M., Falasconi, L. 2018. 
Are questionnaires a reliable method to measure food waste? 
A pilot study on Italian households. British Food Journal, 
vol. 120, no. 12, p. 2885-2897. https://doi.org/10.1108/BFJ-
02-2018-0081  
Golian, J., Nagyová, Ľ., Andocsová, A., Zajác, P., Palkovič, 
J. 2018. Food safety from consumer perspective: health 
safety. Potravinarstvo Slovak Journal of Food Sciences, vol. 
12, no. 1, p. 313-322, https://doi.org/10.5219/917  
Halloran, A., Clement, J., Kornum, N., Bucatariu, C., 
Magid, J. 2014. Addressing food waste reduction in Denmark. 
Food Policy, vol. 49, p. 294-301. 
https://doi.org/10.1016/j.foodpol.2014.09.005  
Hanssen, O. J., Stenmarck, Å., Dekhtyar, P., O’Connor, C., 
Östergren, K. 2013. Review of EUROSTATs reporting method 
and statistics. Fredrikstad, Norway: FUSIONS project. 
Katajajuuri, J. M., Silvennoinen, K., Hartikainen, H., 
Heikkilä, L., Reinikainen, A. 2014. Food waste in the Finnish 
food chain. Journal of Cleaner Production, vol. 73, p. 322-
329. https://doi.org/10.1016/j.jclepro.2013.12.057  
Koivupuro, H. K., Hartikainen, H., Silvennoinen, K., 
Katajajuuri, J. M., Heikintalo, N., Reinikainen, A., Jalkanen, 
L. 2012. Influence of socio‐demographical, behavioural and 
attitudinal factors on the amount of avoidable food waste 
generated in Finnish households. International journal of 
consumer studies, vol. 36, no. 2, p. 183-191. 
https://doi.org/10.1111/j.1470-6431.2011.01080.x  
Monier, V., Shailendra, M., Escalon, V., O’Connor, C., 
Gibon, T., Anderson, G., Reisinger, H. 2012. Preparatory 
Study on Food Waste across EU 27. Brussels, Belgium: 
European Commission (DG ENV) Directorate C-Industry. 
Nunley, M. 2013. From Farm to Fork to Landfill: Food 
Waste and Consumption in America. Pitzer Senior Theses. 37 
p. Available at: https://scholarship.claremont.edu/pitzertheses/
37 
Östergren, K., Gustavsson, J., Bos-Brouwers, H., 
Timmermans, T., Hansen, O. J., Møller, H., Anderson, G., 
O’Connor, C., Soethoudt, H., Quested, T., Easteal, S., 
Politano, A., Bellettato, C., Canali, M., Falasconi, L., Gaiani, 
S., Vittuari, M., Schneider, F., Moates, G., Redlingshöfer, B. 
2014. FUSIONS definitional framework for food waste. 
Wageningen: FUSIONS Project. 
Parfitt, J., Barthel, M., Macnaughton, S. 2010. Food waste 
within food supply chains: quantification and potential for 
change to 2050. Philosophical transactions of the royal 
society B: biological sciences, vol. 365, no. 1554, p. 3065-
3081. https://doi.org/10.1098/rstb.2010.0126  
Priefer, C., Jörissen, J., Bräutigam, K. R. 2013. Technology 
options for feeding 10 billion people. Options for Cutting 
Food Waste. Science and Technology Options Assessment, 
European Parliament, Brussels, Belgium. 
Quested, T., Johnson, H. 2009. Household food and drink 
waste in the UK. UK, Banbury: Wastes & Resources Action 
Programme (WRAP). 
Richter, B., Bokelmann, W. 2017. Explorative study about 
the analysis of storing, purchasing and wasting food by using 
household diaries. Resources, Conservation and Recycling, 
vol. 125, p. 181-187. 
https://doi.org/10.1016/j.resconrec.2017.06.006  
Schrör, H. 2015. Eurostat project on food waste statistics: 
Commission Expert Group meeting on "Food Losses and 
Food Waste". Available at: https://ec.europa.eu/
food/sites/food/files/safety/docs/fw_eu-
actions_ms_20150424_p08.pdf 
Silvennoinen, K., Katajajuuri, J. M., Hartikainen, H., 
Heikkilä, L., Reinikainen, A. 2014. Food waste volume and 
composition in Finnish households. British Food Journal, vol. 
116, no. 6, p. 1058-1068. https://doi.org/10.1108/BFJ-12-
2012-0311  
Stenmarck, Å., Jensen, C., Quested, T., Moates, G. 2016. 
Estimates of European food waste levels. Report of the 
Potravinarstvo Slovak Journal of Food Sciences 
Volume 13 792  No. 1/2019 
project FUSIONS (contract number: 311972) granted by the 
European Commission (FP7). Stockholm, Sweden: IVL 
Swedish Environmental Research Institute. 
 
Acknowledgments: 
This work was supported by research project TL02000092 
“Support of pro-environmental behaviour patterns and 
incentives for behavioural change in food waste production 
and wastage” supported by The Technology Agency of the 
Czech Republic (TA CR). 
 
Contact address: 
 Mgr. Ing. Naďa Hazuchová, Ph.D., Mendel University in 
Brno, Faculty of Business and Economics, Department of 
Marketing and Trade, Zemědělská 1, 613 00 Brno, Czech 
Republic, Tel.: +420545132322, 
E-mail: xbirciak@node.mendelu.cz  
ORCID: https://orcid.org/0000-0002-5693-9872  
 *Ing. Marcela Tuzová, Ph.D., Mendel University in 
Brno, Faculty of Business and Economics, Department of 
Marketing and Trade, Zemědělská 1, 613 00 Brno, Czech 
Republic, Tel.: +420545132326, 
E-mail: marcela.tuzova@mendelu.cz  
 ORCID: https://orcid.org/0000-0001-7152-2621  
 Ing. Michaela Macková, Mendel University in Brno, 
Faculty of Business and Economics, Department of 
Marketing and Trade, Zemědělská 1, 613 00 Brno, Czech 
Republic, Tel.: +420545132325, 
E-mail: michaela.mackova@mendelu.cz  
ORCID: https://orcid.org/0000-0001-8866-0991 
 prof. Ing. Jana Stávková, CSc., Mendel University in 
Brno, Faculty of Business and Economics, Department of 
Marketing and Trade, Zemědělská 1, 613 00 Brno, Czech 
Republic, Tel.: +420 545 132 300, 
E-mail: jana.stavkova@mendelu.cz  
ORCID: https://orcid.org/0000-0002-0889-0218  
 
Corresponding author: * 
 
 
